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THE VAPOUR PRESSURES HYDROGEN 


Heima SINOZAKI, Ryozaburo HARA, and 
Shinroku 


March 12,1925. April 28, 1926. 
The vapour pressures hydrogen cyanide were measured various 


tween Bredig and the present experi- 
ments, the vapour pressures the low temperatures below zero degree 
centigrade were measured and the experimental equations for the vapour 
pressures solid and liquid hydrogen cyanide were obtained. 

The pure hydrogen cyanide obtained the same way the previous 
was twice fractionally distilled with the aid solid carbon 
dioxide and liquid air the closed system, which had been previously eva- 
cuated and the final distillate was again distilled into the 
measuring bulb. The bulb was placed the thermostat whose temperature 
was automatically regulated constant within 1/100 degree™. closed type 
manometer was connected the bulb and the difference the mercury 
levels was measured with cathetometer made the Société Genevoise. 

The results were tabulated the tables and which the former was 
relating the liquid and the latter the solid. both them, the second 
columns give the absolute temperatures measured platinum thermo- 
meter, and the third columns, the observed vapour pressures, each 
which the mean the several independent observations the same tem- 
perature. values the pressures are given the height the mer- 
cury reduced the sea level 45° latitude. 


(1) This paper abstract from the original one, which was read before the 
monthly meeting the Chemical Society Japan Tokyo March 6th., 1926, 
and which published the Journal the Chemical Society Japan (in 
Japanese) and the Technology Reports the Tohoku Imperial University (in 
English ). 

(2) Hara and Sinozaki, Soc. Chem. Indust. Japan, (1923), 884. Technology Reports, 
Tohoku Imperial University, (1924), 145. 
Bredig and Teichmann, (1925), 449. 
(4) Hara and Sinozaki, loc. cit. 
Sinozaki and Hara, Soc. Chem. Indust. Japan, 
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Exp. 
No. abs. 


256.74 


277.19 
280.07 
283.09 
288.98 
297.75 


300.78 
Ww 303.75 
307.08 


187.09 

194.52 

199.76 

206.44 

17’ 207.11 

16’ 212.41 

15’ 217.52 

14’ 221.84 

227.00 

233.13 
238.87 
248.78 

254.46 
258.83 

258.87 

259.18 


259.56 


obs. 
mm. 
120.05 
140.78 
142.32 
149.80 
157.58 
163.16 
219.81 
256.31 
236.2 
316.8 
358.6 
497.8 
465.4 
519.4 
654.4 
730.6 
816.2 
911.1 
1028.4 
1128.2 
1272.2 
1393.2 


1564.1 


mm. 
0.132 
0.376 
0.745 
1.562 
1.673 
2.97 
4.97 
7.48 

11.78 
13.92 
19.72 

31.24 

46.26 
66.03 
96.26 
97.97 

131.29 

131.93 

134.29 

137.45 


TABLE 
Peale. 
(1) 
mm. mm. 
120.92 
141.90 
142.92 +0.60 
150.57 +0.77 
158.16 +0.48 
163.95 +0.79 
187.35 
219.08 
256.47 
265.7 
317.3 
359.3 
+0.4 
455.5 
519.4 
584.6 
739.1 
817.7 +1.5 
911.2 
1026.6 
1128.2 
1271.1 
1395.5 
1559.2 —4.9 


Sinozaki, Hara and Mitsukuri. 


(2) 
mm. 
118.40 
140.00 
141.08 
148.81 
156.41 
162.24 
185.98 
218.14 
255.02 
314.86 
360.15 
409.59 
457.44 
521.79 
588.72 
658.17 
733.27 
820.37 
913.48 
1027.5 
1127.9 
1268.0 
1389.2 
1548.3 


(5) 


nm. 
0.143 
0.729 
1.564 
1.685 
2.95 
4.93 
7.43 
11.85 
14.13 
19.99 
31.69 
46.71 
66.34 
95.33 
96.27 
130.99 
131.26 
133.98 
137.30 


obs. 


mm. 
0.011 
0.006 
0.016 
0.002 
0.012 
0.02 
0.04 
0.05 
0.07 
0.21 
0.27 
0.45 
0.45 
0.93 
1.70 
0.36 
0.67 

0.31 

0.15 


obs. 


1.65 
0.78 
1.24 
1.76 
0.92 
0.56 
1.67 
0.29 
1.6 
1.8 
2.0 
4.0 
3.8 
2.7 
4.2 
2.4 
0.9 
0.3 


mm. 
0.161 
0.411 
0.733 
1.602 
1.720 
2.98 

4.93 


11.75 
14.00 
19.79 
66.13 
95.53 
98.45 
131.97 
132.35 
135.03 


(3) 
mm. 


119.84 
141.16 
142.23 
149.85 
157.36 
163.10 
186.50 
218.21 
255.54 
264.73 
358.34 
407.28 
518.67 
584.17 
654.82 
730.10 
817.75 
911.84 
1027.6 
1273.5 
1393.4 
1563.4 


obs. 
mm. 


—0.21 
+0.38 
—0.09 
+0.05 
—0.06 
—0.04 
—0.77 
—0.3 
—0.5 
—0.5 
—0.4 
+0.7 
—0.8 
+1.8 


—0.7 


(6)-P obs. 


mm. 


+ 


0.029 
0.035 
0.012 
0.04 
0.047 
0.01 
0.04 
0.09 
0.03 
0.08 
0.07 
0.18 
0.17 
0.10 
0.73 
0.48 
0.68 
0.42 
0.74 
1.08 
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The Vapour Pressures Hydrogen Cyanide. 


From the values the above tables, the following experimental equa- 
tions were obtained, which (1) (4) were those for liquid, and (5) and 
(6) were those for sclid. 


(3) 


The equations (1) and (5) are those Henglein and the values 
calculated those equations and the differences from the observed values 
are given the fourth and the fifth columns both tables. 

The equations (2) and (6) are those Nernst type. The values calcu- 
lated with the equation (6) are given the sixth column the table 
which coincide with those observed indicated the seventh column 
the same table. But the values calculated with the equation (2) for the vapour 
pressure the liquid not coincide with those observed. The present 
authors, therefore, modified the equation (2) (3) and (4), which the equa- 
tion (3) was obtained the least square method from the observed values, 
the last term being taken the same that the equation (6), and the 
equation (4) was obtained also the least square method, whose second and 
the last terms being taken constant. these two equations, the former gives 
the best calculated values for the liquid indicated the 8th and 9th 
columns the table and the latter gives only little better values than 
those from the equation (2). 

The full details the experiments and some thermodynamical 
lations are found the original paper. 

February 28, 1926. 
The Chemical Technological Institute, 
Tohoku Imperial University, 
Sendai. 
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THE CRYSTAL STRUCTURE PENTA-ERYTHRITOL. 


Isamu NITTA. 


Received March 1926. Published April 28, 1926. 


The presence non-tetrahedral carbon atom the crystal penta- 
erythritol, C(CH,OH), has been reported Mark and 
other X-ray investigation yet imparted which confirms the presence such 
carbon atom organic crystals, while the theory the tetrahedral carbon 
atom has actually offered great deal applications organic chemistry, 
seems not insignificant reexamine there can never 
attributing the tetrahedral nature the central carbon atom penta-eryth- 
ritol crystalline state. Thus the reexamination was carried out using the 
Laue photographic and X-ray spectrometric methods. Mark and Weissen- 
berg used the rotating crystal method, and their results will summarized 
follows. The unit cell, containing two chemical molecules, has the dimen- 
sions a=6.16 and c=8.76 A., and the corresponding space group 
the underlying translation lattice being tetragonal body centred. The sym- 
metry the molecule and the central carbon atom that the point 
group the four substitution radicals CH,OH are structurally equivalent 
and lie the reflection planes. Huggins and Hendricks re- 
that they came also the same results. 

Penta-erythritol from Kahlbaum was recrystallized 
solution and used the investigation. The symmetrical Laue photograph, 
obtained with the incident X-ray beam normal the cleavage plane (001), 
showed simple tetragonal pattern indicating the absence the planes 
symmetry parallel the tetragonal axis, quite similar the case iodo- 
‘Thus evident that the space group already reported not 
correct one for the penta-erythritol, for the symmetry class 
possesses the planes symmetry parallel the tetragonal axis. The space 
groups conformable the Laue photographic indications should those 
which belong the point groups C,and the 
graph, several reflections from various atomic planes were investigated with 
X-ray spectrometer. The dimensions the unit cell and the kind the 
underlying translations agree altogether with those determined Mark 
and Weissenberg. 


(1) Mark and Weissenberg, Physik. (1923), 301. 
(2) Huggins and Hendricks, Am. Chem. Soc., (1925), 164. 
(3) Nitta, Scientific Papers the Institute Physical and Chemical Research, (1926), 49. 


the Crystal Structure Penta-erythritol. 


From these Laue photographic and X-ray spectrometric data the possible 
space groups are limited Sj, and order sort out the 
corresponding space group, necessary take into consideration the 
arrangement the atoms the unit i.e. the arrangement carbon 
atoms, hydrogen atoms and oxygen atoms. From the space groups 
and there can deduced arrangement that accounts for the observed 
reflections from (001) plane, and the case cannot arrange car- 
bon atoms conformably the unit. Only two space groups and re- 
main the possible ones. Theoretically these two can distinguished 
the observation the reflections from (001) plane, and the obtained data are 
somewhat favourable Sj. the problem hangs upon this point, these 
data may not sufficient decide the correct one and the trial survey 
upon the atomic arrangements will needed for each the two groups. 
tedious indeed carry this work through, for, although the parameters 
governing hydrogen atoms are neglected, there are still six parameters 
determined. this note will, therefore, discussed only what infer- 
ence can made for each the alternatives. 

either case and can arrange four structurally equivalent 
alcohol radicals CH,OH around the central carbon atom. The minimum 
possible symmetry the molecule that the point group the case 
central carbon atom the former case and the non-tetrahedral one the 
latter. This possibility the tetrahedral nature the cental carbon atom, 
which the observed reflections from (001) plane seem favour, what the 
above mentioned authors have not adverted to, and what will some im- 
portance from the chemical point view. The determination the para- 
meters now going on, and the full account will published later 
one the Scientific Papers the Institute Physical and Chemical 
Research. 

The Institute Physical and Chemical Research, 
Hongo, Tokyo. 
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CATALYTIC ACTION REDUCED COPPER PINACONES. 


Shozo YAMAGUCHI. 
Received February 1926. Published April 28, 


the recent articles” the catalytic action reduced copper 
oximes, was already stated the present writer that reduced copper 
heated 200° acts the oximes promote, the one hand, reduction like 
reduced nickel, and the other, Beckmann’s rearrangement, and the latter 
action was noticed similar that dilute sulphuric acid oximes. 

Hence, may naturally anticipated that the reduced copper also 
capable, under certain conditions, exercising catalytic influence the 
transformation pinacones into pinacolines, which was actually observed 
many investigators the case the action dilute sulphuric acid 
pinacones. 

According Thorner and Th. the pinacones derived from 
benzophenone and acetophenone, when heated above their melting points 
decomposed completely into the corresponding ketone and 
alcohol, shown the following scheme 


seems, therefore, interesting problem from the view point the 
contact action, see what chemical change would take place when these 
pinacones come into contact with reduced copper heated about The 
present experiment was undertaken study the catalytic action this metal 
and moreover obtain some facts which might throw some light upon the 
mechanism the pinacoline transformation. 

was prepared from benzophenone reduction with zine and sulphuric acid 
alcohol solution, according the directions Ed. and 
Thorner and Th. was passed reduced copper heated 
reaction products remained almost entirely the catalyst, due their non- 
volatility, was treated with chloroform and separated from the catalyst 
filtration. The product, thus obtained, amounted gr. (from gr. the 


This journal, (1926), and 54. 

(3) Lieb. Ann., 133 (1865), 26. 

(4) (1877), 1473. 
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Catalytic Action Reduced Copper on. Pinacones. 


pinacone), and was ascertained composed gr. pure benzophe- 
none pinacoline with m.p. after being purified the method 
suggested analysis, gave the following results 

0.1122 gr. subst. gave 0.3674 gr. CO, and 0,0576 gr. (Found: 

For gr. the pinacoline have converted, hydrolysis 
with alkali solution, into gr. pure methane (m.p. and 
1.0 gr. pure benzoic acid (m.p. 121°), and both substances were confirmed 
the determination the chemical and physical properties and also the 
elementary analyses 

0.1155 gr. the hydrocarbon gave 0.3867 gr. CO, and 0.0687 gr. 
(Found: H=6.77. requires C=93.42; 
0.1099 gr. the acid gave 0.2773 gr. CO, and 0.0502 gr. H.O. (Found: 

Thus, the pinacoline which was obtained the contact action reduced 
copper benzophenone pinacone, was confirmed the same substance 
which was previously obtained other chemists® from the same pinacone 
means acetyl chloride, benzyl chloride, dilute sulphuric acid, oxalic 
acid and concentrated hydrochloric acid heated above 

Acetophenone-pinacone. Applying the contact action reduced 
copper 130°-140° gr. acetophenone-pinacone, m.p. prepared 
from acetophenone™, 6.6 gr. liquid and gr. solid reaction products 
were obtained. 

The liquid reaction product consisted, distillation, the following 
fractions 

gr.; Residue, 2.4 gr. 

The second fraction was confirmed consist mainly acetophenone 

oximiration with hydroxylamine, and the residue well the solid 


reaction product above mentioned were noticed composed mostly 


the pinacone (m.p. 120°) unchanged the reaction. 

the second reaction the pinacone carried out higher temperature 
such 180° and 200°, other chemical reaction than that mentioned 
above, could observed. 


Thorner and Th. loc. cit. 
Paar, Loe. Cit. 
Erlenmeyer, Ber., (1881), 322. 


Net, Lieb. Ann., 318 (1901), 335 (1904), 243. 
Meerwein, Lieb. Ann., 376 (1910), 152; 396 (1913), 200; 405 (1914), 129; 417 (1918), 
225; 419 (1919), 121. 
Henrich, Theorien der Organischen Auflage (1924) 444.” 
(3) (1877), 1714. 
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Kasiwagi. 


Such difference the behavior the pinacones toward reduced 
copper heated about 200°, would ascribed either the chemical affinity 
between two tertiary carbons the pinacone molecule some other reason, 
and further experiments are required discover explanation which will 
cover the facts underlying the pinacoline transformation, one the most 
interesting problems modern organic chemistry. 

September 1925. 
Laboratory Organic and Bio-chemistry. 
College Science, Kyoto Imperial University. 


ACTION SODIUM SUR DES 
COMPOSES 


Par Itizo 


sodium sur benzile. Quand chauffe mélange 
des solutions, qui est formé ajoutant une molécule benzile dissout dans 
toluéne sec sur une molécule d’amidure sodium bien pulverisé couvert par 
méme dissolvant, réaction produit entre ces deux corps. poursuit 
pendant plusieurs heures. ajoute ensuite dans 
mélange sépare portion aqueuse, que acidifie, pour faire precipiter 
benzilique. portion toluénique recouvre une quantité plus 
moins grande benzile échappé réaction selon durée chauffage. 
cet acide fait par son point fusion par colora- 
tion caractéristique corps avec H,SO, rendement est pres- 
que 

L’amidure sodium agit sur benzile similairement que traite 
dernier avec caustique. 

II. méme réactif sur furfural. Par une manipulation semblable 
obtient avec deux molécules furfural deux molécules d’amidure 
sodium, une molécule d’acide pyromucique peu moins d’une molécule 
d’alcool furfurylique. réfraction moléculaire cet alcool donne une 


rapports des expériences furent par premier septembre 1923, 
jour grand tremblement terre. Les travaux faisaient labora- 
toire Haller. professeur regretté Université Paris, qui tiens ex- 
primer ici reconnaissance. 

(2) Haller, Conference; Bull. Soc. Chim., [4], (1922), 1141. 
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the Catalytic Hydrogenation the Carbonyle Group Aromatic Compound 


valeur trés voisine celle donnée par Son point d’ébullition 
coincide avec celui l’acide pyromucique 
fait par son point fusion propriété d’étre sublimable. 

Parallélement étudié réaction entre benzylal l’amidure 
sodium, obtenu benzylol l’acide benzoique par méme traite- 
ment. Cette derniére réaction était déja obtenait 
benzamide. but notre travail est l’obtention l’acide méme 
lieu benzamide. 

III méme sur L’amidure sodium réagit pas 
sur l’acénaphténe dans milieu toluénique, méme quand fait élever 
température jusqu’au point d’ébullition dissolvant. avec 
soin mélange ces deux substances poudres fines, réac- 
tion lieu brusquement environ 80°, dégageant une fumée brune 
dense, qui monte jusqu’a tuyau qui s’attache ballon. 
produit dans ballon dans tuyau trés forte caractéristique 
naphtaléne. réaction peut probablement 


+2NaNH, 


travail est suivre. 


Haute école polytechnique Yokohama. 


THE CATALYTIC HYDROGENATION THE CARBONYL 
GROUP AROMATIC COMPOUNDS UNDER PRESSURE 
THE PRESENCE COPPER. PART II. 


Bennosuke KUBOTA and Taro HAYASHI. 
Received March Published April 28, 1926. 


the previous was published that copper suitable 
catalyst for hydrogenation carbonyl group aromatic compounds under 
pressure order get alcohols, and the experiments with diketones were 
shown. this paper describe the experiments with monoketones. 


(1) Gennari, Gazz. chim. ital., 24, (1894), 247. 
(2) Haller Bauer, Ann. Chim., (1909), 152. 
(3) Kubota and Hayashi, This journal, (1926), 14. 
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Kubota and Hayashi 


Acetophenone was treated 140° (the tempera- 
ture the oil bath) under atmospheric pressure (initial) was described 
Part and viscous liquid was obtained. was fractionated under 
mm. pressure and the following fractions collected 88-89° (4%) 
and (very little). The first fraction was found unchanged aceto- 
phenone forming semicarbazone which melts second frac- 
tion was warmed with phenyl isocyanate for few hours the water bath 
and allowed stand over night. The crystalline mass separating out was 
recrystallised means mixture alcohol and petroleum ether. 
separated out white crystals melting 92° and its properties were found 
Acetophenone was next treated 160° under atmospheric pressure. 
The product consisted mixture colourless liquid and crystals. 
The whole mass was fractionated under mm. pressure and the following 
fractions were collected and residue. 
The first fraction was colourless liquid which distilled 136-137° 
under ordinary pressure, and was identified ethyl benzene. The second 
fraction proved nothing but unchanged acetophenone forming semicar- 
bazone which melts The residue solidified when cooled and 
being recrystallised with mixture alcohol and petroleum ether, sepa- 
rated out needles. melted with partial sublimation 123-124 and was, 
atmospheric pressure. The product consisted colourless crystals with 
orange-like smell (about 98%) and very small quantities colourless viscous 
liquid. The crystals being recrystallised with alcohol were found melt 
and possess the properties diphenyl carbinol, whose benzoic 
acid ester melting 82-83° formed the fusion with benzoic acid, and 
whose colour reaction fuming acid shows blood red and 
The liquid product solidified being cooled with freezing mixture and 
melted which proved beyond doubt that was diphenyl methane. 
Benzophenone was next treated 190° under atmospheric pressure. 
resulted viscous liquid with good smell (92%) and some crystals. 
The liquid was subjected distillation, producing distillate which boils 
under mm. pressure and white crystals which remained the 
flask. The distillate, crystallising being cooled small needles which 
melt proved diphenyl methane described above. The crystals 
which remained the frask were recrystallised with alcohol and its pro- 


(1) Kubota and Hayashi, loc. cit. 
Klages and Allendorf, Ber., (1898), 1003. 
Berthge, Ber.. (1874), 1127. 
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the Catalytic Hydrogenation the Carbonyl Group Aromatic Compounds 


perties were found good agreement with those ethane 
treated 120-150° for 12-50 hours under atmospheric pressure 
(initial). melting points and the compositions calculated from their 
rotatory power are represented follows 


(atm.) (hour. 
13.4 150 207.5-208.5° 78.8 21.2 
65-92 120 12.26 70.9 29.1 
The composition was from the following formula given 
> d 
a,m 
where, denotes the value the product, 
a ” ” ” ” ‘a)p of R-borneol= +37’, 
denotes the percentage L-isoborneol, 
showed that the effect the pressure the melting point 
camphor was represented the formula the pres- 
€ 
sue 300 atmospheres. The melting points observed him between and 
175 atmospheres are follows 


Melting point Melting point 


atm. atm. 
187.5 150 197.0 
100 190.5 200.4 


Thus clear that the temperature from 150°, the case 
our experiments, are not sufficiently high melt the camphor under the 


Ann., 159 (1871), 374. 

(2) These results were obtained the observations Mr. Ikuo Midzuno. 
(3) Beckmann, prakt. Chem., (1897), 34. 

(4) Hulett, physik. Chem. (1899), 657. 
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pressure 10-101 atmospheres. 
effected gas-solid system. 

the other hand, was shown Ipatief that the product from 
hydrogenation camphor 200° under 129 atmospheric pressure the pre- 
sence nickel, melted his experiment camphor was subjected 
hydrogenation melted state which differs from the condition our inves- 
tigation and the product seems consisting isoborneol for the most 
part, with trace borneol. (Melting point: isoborneol= 

Whatever method reduction may have been taken, the borneol ob- 
tained from camphor has been found contain certain proportion iso- 
borneol which varies with the condition reduction follows 


This hydrogenation, therefore, was evident- 


Melting point 


Method reduction the product 


Amount isoborneol 


Phenol+Na 203 -204 21.0% 


The result obtained the catalytic hydrogenation the presence 
nickel (by Ipatief), compared with that the presence copper (by us), 
follows 


Melting point 
the product 


Method reduction Amount isoborneol 


(200°, 129 atm.) 
Hydrogen nickel 210° 


(120°, atm.) 


| 


will found, thus, that copper suitable catalyst for the hydro- 
genation camphor means hydrogen under pressure and the lower the 
temperature reduction, the greater the vield borneol. 

The Institute Physical and Chemical Research, 
Hongo, Tokyo. 


Russ. Phys. Chem. Soc., (1906), 81. 
(2) Beckmann, loc. cit. 
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SPECTROSCOPICAL STUDY AMINO-ACID ANHYDRIDES. 


THE CONSTITUTIONS SOME SIMPLE 
AMINO-ACID ANHYDRIDES. 


Yuji SHIBATA and Tei-ichi ASAHINA. 
Received March 12, 1926. Published April 28, 1926. 


the chemistry protein substances, when especially concerns 
their constitutions, the well known polypeptide theory Emil Fischer now 
going replaced the polymerisation theory amino-acid anhydrides, 
the results the recent investigations various biochemists (Tronsegaard, 
Abderhalden, Bergmann, Karrer, Keita Shibata etc.) 

is, therefore, obvious that the future studies protein substances and 
their decomposition products will necessarily attempted from the point 
view this new theory. this reason have undertaken the present in- 
vestigation with the intention determining the constitutions various 
amino-acid anhydrides, which will obtained the end products depoly- 
merisation proteins, applying the spectroscopic method. 

for the constitution diketopiperazine, which regarded the 
simplest amino-acid anhydride, may formulated follows 


But has not yet been confirmed which these three formulae most 
probably attributed the whether may take two even three 
forms the same time, not. 

examining these formulae the spectrochemical standpoint, can 
once find that each them contains either well known chromophore 
groups: :C=C:, among these, however, often 
noted that the carbonyl group, when two occur the para-position 
saturated haxa-atomic ring, shows selective absorption any region 


spectrum. 


observing absorption band the spectrogram cya- 
nuric acid came the conclusion that this substance must the keto-form 


NH—CO 


which analogously constructed benzene, should selectively 
absorb ultraviolet. 


(1) Hartley Chem. Soc., (1881), 153; (1882), 48; Proc. Chem. (1889), 46. 
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Yuji Shibata and Tei-ichi Asahina 


group, describing follows: Lorsque chromophore C=N 
trouve dans cycle, est, comme dans une chaine ouverte, plus favor- 
able coloration qu’une double liason entre atomes carbone.” 
clear that coloration means any selective absorption. 

Now, the spectrogram some simple diketopiperazines, such glycine 
anhydride, alanine anhydride and sarcosine anhydride, which were studied 
us, showing absorption band any part spectrum region, may 
concluded from the reasons just mentioned, that these diketopiperazines exist 
only keto-form (I) aqueous solution. 

The diketopiperazines used the present study were mainly preparea 
heating the corresponding amino-acids glycerol according the 
method given and also Maillard. 


Experimental. 


Glycin Anhydride. Glycine was prepared according method given 
the substance, which was purified five times recrystallisations 
from water, remarkably discoloured, when heated, 226° and begins 
melt 232°, evolving brownish vapour. Glycine (2-6 gr.) was then well 
mixed with 1-6 times glycerol, which was thoroughly dehydrated, and the 
mixture was kept temperatures 160-180° for 4-10 hours oil bath. 
cooling the darkbrownish viscous liquid thus formed was treated with 
ethyl alcohol and the produced precipitates were filtered. This dark colour- 
mass was washed with water and from the wash liquid diketopiperazine 
was obtained and purified recrystallisations from water. 

When sufficient quantity glycerol was not used, the yield diketo- 
piperazine thus produced should remarkably diminished, giving rather 
larger quantity polymerised anhydride. order obtain good yield 
diketopiperazine the quantity glycerol employed must least five 
times that glycine. 

The anhydride purified repeated recrystallisations began dis- 
coloured 262° and was completely decomposed The nitrogen con- 
tent was determined Pregl’s micro-Dumas 4.464 mg. sample 
gave 0.956 nitrogen 20° under 765.9 mm. (Found: 
requires 


(2) Balbiano and Frasciati, Ber., (1900), 2323; (1901), 
Maillard, Compt rend., 153 (1911), 
(4) Kraut, Ann., 266 (1891), 292. 


also states his book the nature 
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mol solution was spectroscopically examined using Adam- 
(1) Martinet, Couleur Constitution Doin, Paris, (1924), 74. 


Spectroscopical Study Amino-acid Anhydrides. 


Hilger’s quartz spectrograph. this spectrogram, however, could find 
selective absorption all through the spectrum region, that say, the 
solutions this substance with varying thicknesses from 100 mm. were 
quite transparent extreme ultraviolet. feebly alkaline solution diketo- 
piperazine 0.001 mol concentration was also photographed order ex- 
amin whether the substance change its constitution alkaline medium 
not. But was also proved from its spectrogram that this was means 
the case. 

The Anhydride Alanine (C, C’-dimethyldiketopiperazine). 3.2 gr. 
alanine was mixed with glycerol and the mixture was heated 
oil-bath for about hours. Soon all erystals alanine were 
dissolved, ammonia and carbon dioxide were evolved and the liquid turned 
slightly reddish brown. From this viscous liquid, crystals were separated 
out cooling. After repeated recrystallisation from water, colourless fine 
with silvery lustre were obtained. this case polymerised anhyd- 
ride was not produced. The crystals began discoloured about 260° 
and melted, under slight decomposition, Analysis nitrogen 2.575 
mg. sample gave 0.440 nitrogen 19° under 766.2 mm. (Found 
19.8. requires N=19.7%). 0.001 mol solution this anhyd- 
ride (0.0142 gr. 100 water) was examined spectroscopically, but 
absorption bands were observed its spectrogram. 

Sarcosine Anhydride gr. sarcosine 
was well mixed with gr. glycerol and heated Soon sarcosine 
was completely dissolved, methylamine vapour and carbon dioxide were evol- 
ved, and the liquid became colour. After hours heating the liquid 
was cooled, shaken with acetic ester two three times, and, evaporating 
off the ester, some were obtained (0.5 recrystallisation 
sarcosine also gave gr. crystals the melting point was 
The melting point did not lower mixing these two speci- 
mens, thus identity these two products was confirmed. The analysis 
nitrogen 4.622 mg. substance gave 0.794 nitrogen 18.5° under 
757.2 mm. (Found: requires N=19.7%). 0.1421 gr. 
the anhydride was dissolved 100 c.c. water (0.01 mol solution) and was 
examined spectroscopically. this case too, selective absorption could 
observed its spectrogram. 


Summary. 

Some simple amino-acid anhydrides were prepared after Maillard’s 
method and were examined spectroscopically. far the present investi- 
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gation concerned, was proved that the solutions these amino-acid an- 
hydrides show selective absorption. From this fact came the con- 
clusion that these substances are considered only keto-form 
solution. 

The experiment going with other amino-acids. express here- 
with our best thanks Prof. Keita Shibata’s kind advices. The cost this 
investigation was defrayed from the grant the Imperial Academy, for 
which wish record our 
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mitsubazeri, grows naturally forests and shady places, and also culti- 
rated the kitchen-garden one the greens. far aware, the 
essential oil this plant does not appear have been described. The pre- 
sent author began its investigation the year 1924, and now obliged 
discontinue the work for short time. the results already 
obtained, though somewhat imperfect, are published 
report. 

isolate the essential oil, was distilled steam, for when the plant 
digested with water, the fragrance becomes stronger. author thus ob- 
tained gr. oil from 1125 kilo. fresh mitsubazeri. fractionat- 
ing repeatedly under reduced pressure, the oil separated into two fractions, 
one boiling mm., and the other, 142-143°/15 mm. The author 
proposes designate the former cryptotaenene, and the latter, mitsubaene. 

Whilst cryptotaenene terpene having the composition mitsu- 
baene sesquiterpene the composition These two hydrocarbons 
have the odour characteristic mitsubazeri. The odour mitsubaene 
much more pronounced than that cryptotaenene. 

With the object obtaining their derivatives, attempts were 


(1) This communication the thesis for graduation the Tohoku Imperial University. 
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made prepare bromide, hydrochloride, nitrosite nitrosate, but without 
success. molecular refraction points the presence three double 
bonds cryptotaenene, together with the formation triozonide the 


action ozone the substance. however, four atoms bromine add 


one molecule would appear that contains conjugat- 
double bond. 

cryptotaenene triozonide was first decomposed with water, was 
expected that this would throw considerable light the 
cry ptotaenene. 

The author isolated, its decomposition products, carbon dioxide, for- 
mic acid, acetone, acetone peroxide, succinic acid, and carbonyl compound 
which has not yet been determined. ‘Taking into account the fact that 
acid, RCOCOOH, oxidised hydrogen peroxide monocar- 
boxylic acid, RCOOH, the constitutional formula cryptotaenene must 
one the following. 


CH, 

CH, 


Formula with that myrcene. cryptotaenene 
quite different from myrcene physical properties, the constitutional 
correct, oxalic acid should one the decomposition products erypto- 
triozonide. However, its absence for the fact that 


For the further determination the constitutional formula, 
nene was first partially reduced with hydrogen, using platinum black the 
catalyser and then the product was converted into ozonide and decomposed 
with water. However, the quantity decomposition products was too small 
make possible decide between and (II), owing the small quantity 
the starting substance disposal. 


From the determination molecular refraction and the results the 


addition bromine, mitsubaene seems sesquiterpene with two double 
bonds. the investigation sesquiterpenes, Ruzicka his collabo- 
obtained either cadaline eudaline heating sesquiterpene with 
sulphur. The author applied this method mitsubaene and obtained 


(1) Ree. Trav. Chim., (1904), 

(2) Brooks, “The Nonbenzenoid Hydrocarbons,” 182. 

Acta., (1921), 505; (1922), 345. 
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liquid, which produced picrate melting 90°, identical with the melting 
point eudaline picrate. Mitsubaene thus sesquiterpene the 
type. Moreover, the action ozone mitsubaene was investigated order 
determine its constitutional formula, and carbon dioxide and formic acid 
were isolated the decomposition products its ozonide. 

The further investigation cryptotaenene and mitsubaene will 
proceeded with soon supply the raw material available. 


Experimental. 


(1) kilo. fresh mitsubazeri, still edible and about cm. 
long, was cut into long and distilled steam, when the essential oil 
easily passed over and after hours the residue had not the characteristic 
odour mitsubazeri. The distillate was extracted with ether, and the ethe- 
real solution dried over anhydrous sodium sulphate and evaporated. The 
quantity residual oil amounted 0.21 

(2) Six kilo. fresh mitsubazeri, not edible and cm. long were 
dried for eight days shady place and treated the manner described 
(1), when 0.47 gr. the essential oil was obtained. 

From these experiments, seems that the content the oil increases 
with the growth the 

The author obtained gr. the oil from 1125 kilo. the latter 
sample using the second method. the fractional distillation the 
oil under reduced pressure, the following two main fractions were collected 

(a) 65- under 12-15 50% 
(b) under 12-15 35% 


Cryptotaenene. 


repeating the fractional distillation fraction (a) under reduced 
pressure, cryptotaenene was obtained colourless mobile oil, 
under mm., d?=0.8128, molecular refraction 47.14. 
requires 46.98 C=87.75; H=11.78; Mol. wt., 
benzene. 132, 135. requires C=88.24; H=11.76% Mol. wt., 156). 


Yield 


Determination the Number Double Bonds. Addition 


strength was added solution cryptotaenene the same solvent 
and, after ten minutes, potassium iodide solution and dilute sulphuric acid 
were added, and the liberated iodine was titrated with N/10-sodium thio- 
sulphate solution 

0.1682 absorbed 0.3420 bromine. 
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with two ethylenic linkings, requires bromine. 

chloroform, cooled with mixture ice and salt, current oxygen con- 
taining ozone was passed, the velocity 13-14 litres per hour for 
four hours until more bromine was absorbed, current dry carbon dioxide 
being passed through during the operation order avoid explosion. 
The chloroform was distilled under reduced pressure without the application 
heat, when about two grams ozonide remained behind pale yellow 
oil with pungent odour. The was repeatedly purified dissolving 
small quantity ethyl acetate and precipitating with ether 
(b.p. ozonide thus purified was nearly colourless, and was dried 
over concentrated sulphuric acid vacuum desiccator for two days, and 
then analysed with the following results 

The Decomposition the Ozonide. ‘The ozonide obtained from ten 
grams cryptotaenene, together with four five times its weight water, 
was put into flask provided with reflux condenser, the latter being 
cessively connected with two flasks, the one (A) containing 
water and the other (B), 300 cold solution 
tion, order retain any volatile and gaseous products that might formed 
during the decomposition. The flask was caréfully warmed over water- 
bath, slow current hydrogen being passed through the whole apparatus. 

the addition solution p-nitrophenylhydrazine dilute hydro- 
chloric acid the contents the flask (A), p-nitrophenylhydrazone was 
obtained, which, after recrystallisation from benzene, melted 148°, and pro- 
duced depression the melting point admixture with acetone 
p-nitrophenylhydrazone, thus leaving doubt its identity with acetone 


the flask (B), barium carbonate was precipitated. After filtering off 


the precipitate, the excess the baryta the filtrate was titrated with 
quantity carbon dioxide amounted 0.5 0.55 
gr. two separate experiments. 

was deposit small quantity crystalline substance the 
lower part the reflux condenser. After drying this deposit desiccator, 


melted and was identified acetone peroxide the method 


mixed melting point. 
The aqueous solution the decomposition products was distilled 
steam, and the distillate (C) and the residue (D) were treated follows 
The distillate (C) was contaminated with oily matter with pleasant 
odour, which, owing the lack available substance, could not deter- 
mined. order isolate any neutral decomposition products, the dis- 
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tillate, after removing the oil and neutralising with baryta solution, was 
again distilled steam and subjected fractional distillation, when the 
following fractions were collected: (1), b.p. below 100°; and (2), b.p. above 

Fraction (1) (b.p. below 100°).—This fraction, being mixed with 
solution p-nitrophenylhydrazine hydrochloric acid, precipitated about 
one p-nitrophenylhydrazone. The p-nitrophenylhydrazone, after 
being recrystallised from benzene, melted 148.5° and was identified 
acetone p-nitrophenylhydrazone the method mixed melting point 

Fraction (2) (b.p. above fraction was mixed with solution 
p-nitrophenylhydrazine hydrochloric acid, and allowed stand for 
several days, when reddish brown were deposited which are soluble 
with difficulty ordinary organic solvents and discoloured about 250° 
without melting. crystals have not been further investigated owing 
the small amount material available. 

The barium salt remaining the distillation flask was evaporated 
dryness the water-bath, and the residue acidified with sulphuric acid 
(1:3). After filtering off barium sulphate, the filtrate was under 
ordinary pressure. The fraction distilled below 105° which showed mark- 
reactions formic acid, was neutralised with solid lead carbonate, and 
tiltered. After evaporating the filtrate small bulk, colourless needles 
gr.) were obtained, which were recrystallised from hot water and analysed 
with the following results requires 

Formic acid was thus established one the decomposition pro- 
duets. 

Products Non-volatile Current Steam. ‘The residue (D) was first 
extracted with ether and the ethereal solution (E) and the aqueous residue 
were treated the following way 

The ethereal solution (E) was shaken with solution 
nate, order isolate any acidic substances. neutral subst- 
ance was obtained the pure state from either the etherealor the 
nate solution, 

The aqueous residue was concentrated bulk and allowed 
stand, when crystals (0.8 gr.) and viscid oil gr.) were obtained. 
crystals were recrystallised from water with the addition animal charcoal, 


when they separated colourless melting 183° and were proved 


acid the method mixed melting point. 
Nothing definite could isolated from the oil. 
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fractionating fraction (b) repeatedly under reduced pressure, mitsu- 
baene was obtained faint vellow oil, under mm., 
quires 66.15 H=11.83; Mol. wt., benzene, 
gr. 

Thus, mitsubaene has two linkings, which result agree- 
with that obtained from the addition bromine. 

ene was estimated manner exactly similar that employed the case 

0.1062 absorbed 0.1946 bromine, whereas with two ethylenic 
linkings, should require 0.1663 bromine. 

ene and 2.1 gr. sulphur was heated the oil-bath under 


reflux condenser. After six hours’ heating 


the product was distilled under 


diminished pressure. distillate was redistilled over metallic sodium 
under reduced pressure, when 0.5 gr. oil boiling under mm. 
over, from which was isolated adding alcoholic solu- 
tion acid. The crude picrate was twice recrystallised from alcohol, 
when separated orange crystals melting 90°, identical with that the 
picrate. 

Ozonide dissolved ten times its 
volume dry chloroform, current oxygen containing ozone was 
passed, until solution bromine chloroform was longer decolourised, 
care being taken avoid the rise temperature during the ozonisation 
cooling with ice and The chloroform was evaporated under reduced 
pressure without the application heat, when vellow, viscid oil remained 
which was purified dissolving and precipitating 
with petroleum ether. ozonide thus purified was dried over concentrat- 
sulphuric acid vaccum desiccator for two days. however, the 
decomposed, decisive results the number double bonds 
were obtained analysis. 

decomposing the ozonide warming with water, the author iso- 
luted carbon dioxide and formic acid. 

conclusion, the author wishes express his gratitude Dr. Hiroshi 
Nomura for his kind guidance during the progress this investigation. 
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